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"AN AIR-BAG" 



10 THE PRESENT INVENTION relates to an air-bag, and more particularly 
relates to an air-bag adapted to be inflated to high pressure. The present 
invention also relates to a method of making an air-bag. 

It has been proposed to provide air-bags in various locations within a 
15 motor vehicle. Each air-bag is adapted to be inflated in the event that an 
accident should occur to provide protection for an occupant of the vehicle. 
Some air-bags are subjected to extremely high forces during a collision, 
especially when the occupant of the vehicle strikes the air-bag with parts of 
their anatomy which present only a very small contact surface to the air-bag. 
20 For example, an air-bag which is located in a motor vehicle in front of the 
knees of the occupant, may be subjected to a very high force when an occupant 
moves forwardly relative to the air-bag and strikes the air-bag with their knees, 
due to the fact that knees are relatively "pointed", and thus only present a small 
area of contact with the air-bag. In such a situation there can be a tendency for 
25 the knees of the occupant to force the material, or fabric at the front of the 
inflated air-bag towards the back of the air-bag and thus there is a risk that, in 
this way, the knees of the occupant will effectively pass right through the air- 
bag and engage with the structure on which the air-bag is mounted, the inflated 
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air-bag surrounding the knees of the occupant but ut^jual fact, not providing 

'."*-- 

effective protection. 

The risk of parts of an occupant passing "Arou^i" an inflated air-bag in 
5 this way is especially high if the air-bag is "fl^t!- vM^ means to say that the 
air-bag is of such a design that it does not have a substantial thickness, when 
inflated, as compared with its face area. Air-bags of this type may be 
considered to be "two-dimensional" as opposed to a more conventional 
substantially spherical air-bag which may be considered to be "three- 
10 dimensional". 

It would be possible to minimise the risk of parts of an occupant of a 
vehicle extending "through" an air-bag by providing a substantially rigid load- 
distribution element on the front face of the air-bag. However, this expedient is 
15 relatively expensive. Also it would be possible to utilise a three-dimensional 
air-bag instead of a two-dimensional air-bag, but three-dimensional air-bags are 
more expensive to manufacture. 

A further solution would be simply to utilise a two-dimensional air-bag 
20 which, when inflated, is inflated to a very high pressure. However, here the 
problem is faced that with a high pressure air-bag there is a substantial risk for 
gas leakage, especially in the corner region of the air-bag where it is difficult to 
effect a good seal. Thus gas may be concentrated or trapped in the corner 
areas, and may escape from the air-bag, especially during inflation of the air- 
25 bag. 



The present invention seeks to provide an improved air-bag. 
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According to a first aspect of the present ixiven^n, there is provided an 
air-bag, the air-bag being formed from a single el£m6riVof laminar material, the 
element defining a polygonal region having linear sidfc edges, and having shape 
and configuration equivalent to that of the air-bag when inflated, each side edge 
5 of the polygonal region carrying a protruding flap, there being infill pieces 
defined between flaps protruding from adjacent said side edges; the flaps being 
inwardly folded to overlie the polygonal region and at least partially to overlie 
each other, each infill piece lying between two respective inwardly folded 
adjacent flaps, the flaps being secured to form an air-tight air-bag. 

10 

Preferably, at least part of the element of fabric defines an aperture to 
receive a gas generator. 

Advantageously, reinforcement is provided around the aperture. 

Conveniently, said polygonal region has four linear edges. 

Preferably, two opposed edges of said polygonal region each cany an 
opposed flap, each of said opposed flaps having side edges co-aligned with the 
20 other side edges of the polygonal region, the two opposed flaps having a 
combined area which is greater than the area of the said polygonal region. 

Advantageously, said other side edges of die polygonal region each 
carry a respective flap of substantially rectangular form. 

25 

Conveniently, one of said two opposed flaps is provided with two strips 
of adhesive adjacent to the side edges thereof, that flap being first folded-in, 
and the other of the two opposed flaps is provided with adhesive adjacent to the 
side edges thereof and adjacent the free edge thereof, that being the second flap 
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folded-in, and the other flaps and the associated^ infilll elements are provided 
with adhesive, those flaps being the last folded-in 



Preferably, each said infill element is of fciangular form. 

Advantageously, the flaps are secured by meaiis'of adhesive. 

Conveniently, the air-bag takes the form of a new protection air-bag in a 
motor vehicle. 



According to a second aspect of the second invention, there is provided 
a method of making an air-bag, the method comprising the steps of taking an 
element of laminar material, the element defining a square or rectangular 
region, two opposed side edges of said square or rectangular region carrying 

15 inwardly respective foldable first and second flaps, the said inwardly foldable 
flaps having a combined area greater than the area of the square or rectangular 
region; two further opposed side edges of the square or rectangular region 
having further inwardly foldable flaps, there being infill pieces between the 
side edges of each of the adjacent flaps; the method comprising the steps of 

20 applying adhesive to the first said inwardly foldable flap adjacent two side 
edges of said first inwardly foldable flap, and folding that flap inwardly to 
overlie the square or rectangular region, applying adhesive to the second said 
inwardly foldable flap adjacent two opposed side edges and the free edge of 
said second inwardly foldable flap, and folding said second inwardly foldable 

25 flap inwardly so that the adhesive secures the flap to part of the square or 
rectangular region and also part of the first inwardly folded flap; and finally 
applying adhesive to the further inwardly foldable flaps and the infill pieces, 
and folding the further inwardly foldable flaps and infill pieces inwardly. 
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In order that the invention may be more readily jinderstood, and so tliat 
further features thereof may be appreciated, embodiments of the invention will 
now be described, by way of example, with reference to the accompanying 
drawings in which: % v 

FIGURE 1 is a view illustrating a single piece *6f fabric from which an 
air-bag in accordance with the present invention is to be made, the fabric being 
shown in an initial or unfolded condition, 

10 FIGURE 2 is a view corresponding to Figure 1 showing the fabric after 

the first folding steps have been completed, 

FIGURE 3 is a view corresponding to Figure 2 showing the fabric after 
all of the relevant folding steps have been completed, so that the fabric is in the 
15 form of a complete air-bag, 

FIGURE 4 is a view corresponding to Figure 1 showing adhesive 
applied to the air-bag, 

20 FIGURE 5 is a view corresponding to Figure 2 showing adhesive 

applied to the air-bag, 

FIGURE 6 is a view corresponding to Figure 3 showing a completed air- 
bag formed using adhesive, and 

25 

FIGURE 7 is a view illustrating an air-bag in accordance with the 
invention in position within a motor vehicle. 
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Referring initially to Figures 1 to 3 of thfe accompanying drawings, a 
method of forming an air-bag from a single element of fabric will now be 
described 

5 Figure 1 illustrates an element 1 of laminar] material in the form of fabric 

that is to be utilised to form an air-bag. Other laminar materials such as films 
or sheets of, for example, plastics materials may be used in other embodiments 
of the invention. The element 1 has a central polygonal region 2 which, in the 
illustrated embodiment, is rectangular. The polygonal region 2 has four side 
10 edges 3, 4, 5, 6, and also has a central circular aperture 1 formed therein. 

A rectangular lower flap 8 extends from the lower-most side edge 3. 
Lower flap 8 has two opposed side edges 9, 10 which are co-aligned with two 
opposed side edges 4,6 of the rectangular region 2. The lower flap 8 has a 
15 lower-most edge 1 1 which is parallel with the edge 3 of the rectangular region 
2 to which the lower flap 8 is connected. Flaps are provided which protrude 
outwardly from each of the side edges 3, 4, 5, 6 of the rectangular region 2. 

The upper edge 5 of the rectangular region 2 carries an upper protruding 
20 flap 12 which is also of rectangular form. The upper flap 12 has opposed side 
edges 13, 14 which are co-aligned with opposed side edges 4, 6 of the 
rectangular region 2. The upper flap 12 has an upper edge 15, which is parallel 
with the edge 5 of the rectangular region 2 to which the upper flap 12 is 
connected. 

25 

The lower and upper flaps 8, 12 are of a substantial size, with the upper 
flap 12 being slightly larger than the lower flap 8. The combined area of the 
lower flap 8 and the upper flap 12 is slightly greater than the area of the 
rectangular region 2. 
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The right-hand side 4 of the rectangulW r regi6h 2 carries a protruding 
side flap 16, which is of lesser extent than the lower and upper flaps 8, 12. The 
side flap 16 has a free edge 17 which is parallel with and spaced from the side 
5 edge 4 of the rectangular region 2 to which ^eJsidefflap 16 is connected. The 
free edge 17 of the side flap 16 has the same lehgth^as the side edge 4 of the 
rectangular region, and thus the side flap 16 may be considered to have a main 
rectangular portion. 

10 The edge of the element 1 at each end of the free edge 17 of the side 

flap 16 extends at an angle of approximately 45° to the free edge 17, towards 
the adjacent side edge 9, 13 of the lower flap 8 or upper flap 12 respectively, 
thus forming triangular-shaped infill elements 18, 19 between the main 
rectangular portion of the side flap 16 and the adjacent lower and upper flaps 8, 

15 12. 



The left-hand side 6 of the rectangular region 2 carries a side flap 20 
which is effectively identical to the side flap 16 provided at the right-hand side. 
The side flap 20 has a free edge 21 which extends parallel with the left-hand 
20 side edge 6 of the rectangular region 2, the free edge 21 of the side flap 20 
having the same length as the side edge 6 of the rectangular region 2. The side 
flap 20 has a rectangular portion which is associated with triangular infill 
elements 22, 23 located between the rectangular region of the side flap 20 and 
the adjacent lower and upper flaps 8, 12. 

25 

When assembling an air-bag from the element 1, as shown in Figure 1, 
initially the lower flap 8 is folded upwardly about the lower edge 3 of the 
rectangular region 2 so that the lower flap 8 overlies the rectangular region 2. 
As the lower flap 8 is folded up, so the associated triangular infill elements 
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18, 22, which are effectively connected to the lo^er flip 8, are also folded up, 
to overlie the rectangular portion of the two respective side flaps 16, 20. 

Subsequently, the upper flap 12 is folded dovytiwardly about the upper 
5 edge 5 of the rectangular region 2 so that 'the upper flap 12 overlies the ^ 
rectangular region 2. As the upper flap 12 is folded downwardly, the 
associated infill elements 19, 23, which are cbnriectb&^to the upper flap 12 will 
also be folded downwardly, to overlie the rectangular portion of the two 
respective side flaps 16, 20. 

10 

Because the combined area of the lower flap 8 and the upper flap 12 is 
greater than the area of the rectangular region 2, and the upper flap 12 is larger 
than the lower flap 8, the upper flap 12 will overlie not only part of the 
rectangular region 2 but also the edge part of the lower flap 8. 

15 

After the above-described folding steps, the element 1 has the form 
shown in Figure 2. 

Finally, the right-hand side flap 16 and the left-hand side flap 20 are 
20 each folded inwardly. As the right-hand side flap 16 is folded inwardly, about 
the left-hand side edge 4 of the rectangular region 2, the triangular infill 
elements 18, 19 overlying the rectangular portion of the side flap 16 are also 
folded inwardly so that the infill elements 18,19 immediately overlie the 
folded-in lower and upper flaps 8, 12. Similarly, as the left-hand side flap 20 is 
25 folded-in, the infill elements 22, 23 overlying the rectangular portion of the side 
flap 20 are folded inwardly, and also overlie the flaps 8, 12. The infill 
elements 18, 19, 22, 23 each lie between two respective inwardly folded 
adjacent flaps and thus substantially reinforce the respective comers of the air- 
bag which has thus been formed. 
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It is to be appreciated that in the above description, only the folding 
steps that are applied to the element 1 have been described. Of course, parts of 
the element 1 will need to be secured to adjacent paits by the use of adhesive, 
5 stitching or some form of welding, to form a pra^tickbfe air-bag. 

A gas generator may be connected to the air-bag by means of the 
circular aperture 7. 

10 Figures 4 to 6 correspond with Figures 1 to 3, but illustrate how 

adhesive may be applied to the element 1 during the folding process, so that the 
adhesive will secure adjacent elements of the fabric together. 

As shown in Figure 4, the lower flap 8 may be provided with two strips 
15 of an adhesive, the strips extending adjacent to and parallel with the two 
opposed side edges 9, 10 of the lower flap 8 Thus a first strip of the adhesive 
24 is provided adjacent the right-hand side edge 9, and a second strip of 
adhesive 25 is provided adjacent the left-hand side edge 10. 

20 The upper flap 12 is provided with three strips of adhesive, two strips 

being adjacent the two side edges 13, 14 and a third strip being adjacent the 
free edge 15. Thus, a first strip of adhesive 26 is provided adjacent the right- 
hand side edge 13, a second strip of adhesive 27 is provided adjacent the left- 
hand side edge 14, and a third strip of adhesive 28 is provided adjacent the free 

25 edge 15. The third strip of adhesive 28 applied to the upper flap 12 actually 
establishes contact with the ends of the first and second strips 26 and 27 and 
extends completely from the right-hand side edge 13 to the left-hand side 
edge 14. 
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It is to be appreciated that as the lower flap 8 T is initially folded up, the 
adhesive strips 24, 25 applied thereto will serve to adhere the lower flap 8 to 
the rectangular region 2 of the fabric element 1, and when the upper flap 12 is 
folded down, the first and second strips of adhesive 26, 27 will secure the 
5 upper flap 12 to the rectangular region 2, whilst the third adhesive strip 28 will 
secure the upper flap 12 to part of the lower flap 8 . 

When the lower and upper flaps 8, 12 have been folded-in, as described 
above, further adhesive is applied to the folded element 1 in the form of two 
10 parallel strips, each strip overlying one of the side flaps 16, 20. Thus, as can be 
seen in Figure 5, a first adhesive strip 29 is provided which extends over the 
right-hand side flap 16 and also over the then exposed parts of the associated 
infill elements 18, 19. Similarly, a second adhesive strip 30 extends across the 
left-hand flap 20 and the exposed parts of the associated infill elements 22, 23. 

15 

When the side flaps 16, 20 are folded-in, the adhesive strips 29,30 
applied thereto serve to adhere the inwardly folded side flaps 16, 20, and also 
the inwardly folded infill elements 18, 19, 22, 23 to the exposed upper surfaces 
of the lower flap 8 and the upper flap 12. 

20 

Figure 7 illustrates part of a motor vehicle showing schematically a 
seat 31 for supporting an occupant 32. Located in front of the seat is a 
dashboard 33 and a windscreen 34. An air-bag 35 is mounted within the 
dashboard 33 and configured to be inflated in the event that an accident should 
25 occur, in order to provide protection for the knees 36 of the occupant 32. The 
air-bag 35 maybe an air-bag of the type described above. 

Whilst, in the embodiments specifically described above, the air-bag has 
a main rectangular region 2 so that the air-bag, when inflated, is a two- 
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dimensional air-bag of rectangular form (the^ configuration of the air-bag 
corresponding with the configuration of the main rectangular region), it is to be 
appreciated that an air-bag in accordance with tihe invention may have other 
shapes. Thus the air-bag, and the main region of the air-bag may be square or 
5 hexagonal shape, or of any other convenient ^dtyg^nsi form In each case, 
each side of the main polygonal region of the elemferit^&om which the air-bag is 
made will carry an outwardly directed flap which is to be folded-in, with infill 
elements being defined between the adjacent flaps. 

10 Whilst the gas inlet aperture 7 has been shown as being in the main 

rectangular region 2, the gas aperture 7 may be provided in any of the flaps 
which are to be folded-in. 



Reinforcing elements may be provided. For example, a reinforcing 
15 element may surround the aperture 7 formed in the element 1 for receipt of the 
gas generator, or reinforcing elements may be provided in the corner regions of 
the air-bag. 

It is to be appreciated that because the corners of the air-bag are 
20 relatively strong and gas-tight, due to the presence of the infill elements, the 
air-bag may be inflated to a very high pressure, and thus the risk of a part of a 
vehicle occupant, which only presents a low surface area, contacting and 
passing "through" the air-bag is minimised or obviated. 

25 In the present Specification "comprises" means "includes or consists of 

and "comprising" means "including or consisting of. 



